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high-level  overview  of  the  language 

-  features 

-  utilities 

-  examples 

-  sources 

information  and  suggestion  to 

-  decide  whether  to  use  Python 

-  download  and  run  the  Python  interpreter 

-  use  it  interactively 
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Sequence  types  -  ordered  collection 

-  str  “\..”7ab\  “ab",  ‘a“@"x\  “a1©’*”,  “a\‘@\’x” 

-list  **  Q,  [1, 2,  3,  *a\  *b\  *c\  ...]  -mutable 

-tuple  —  (1,),  (1,  2,  3,  ‘a’,  ‘b’,  *c\  ...)  -immutable 

**  index  ranges  from  0  to  len(s)-1  or  from  -len(s)  to  -1 
**  s[ len(s) - i  J  =  s[ -i  J;  i>1  ..len(s) 

Mapping  type  -  unordered  collection 

-diet  -{J.  {‘a’:  1,  ‘b’:  2,  } 

-  keys  &  values  (name-value  pairs) 

*’  unindexable  -  use  keys  to  retrieve  values  ** 


Set 

-  set 

-  froze  nset 


—  unordered  collection 

—  mutable 

—  immutable 


function 


def function_name([arguments]): 

statement(s) 

[return  [type]] 

def  fact(n): 
if  n  <=  1 :  return  1 
return  n  *  fact(n-l) 
print  fact(5)  #120 
def  fact  (n): 
return  1  if  n  <  2  else  n  *  fact(n-l) 


class  class_name: 
statement(s) 

class  Node: 


object-oriented 


def _ init _ (self,  name,  links): 

self.name  =  name  #  Node  ID 
self.links  =  links  #  fist  of  links 

def  getjinks(self):  return  self.links 

def  set_links(self,  links):  self.links  =  links 


kofcom}  functional  programming  — ^ 


fitterO,  map(),  reduce(),  lambda,  list  comprehension 

>»  def  even(x):  return  x  %  2  ==  0 
»>  def  odd(x):  return  not  even(x) 

>»  r  =  [  random. randint(1 , 1 0)  for  i  In  range(IOOO)  ] 

>»  set(filter(even,  r))  #  set([8,  2.  4, 10,  6]) 

»>  set(filter(odd,  r))  #  set([1 . 3,  9.  5,  7]) 

>»  map(float,  set(filter(odd,  r)))  #  [1.0,  3.0,  9.0,  5.0,  7.0] 
#  »>  [  float(x)  for  x  in  set  (  fi!ter(odd,  r) )  ] 

U  »>  [  float(x)  for  x  in  set  ([  x  for  x  in  r  if  odd(x)  ]  )  ] 

»>  def  product(x,  y):  return  x  *  y 

>»  reduce(  product,  range(1 , 6) )  #1  ’2*3T4’5  =  120 

>»  reduce(lambda  x,  y:  x  *  y,  range(1 , 6) ) 
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exceptions 


built-in  exceptions:  Exception,  lOError,  KeyError, 

MemoryError,  RuntimeError,  SystemExit,  ... 

user-defined  exceptions 

raising  exceptions:  raise  <ExceptionType> 

handling  exceptions: 

try: 

..  #  do  something  that  may  raise  an  exception 

except  <>: 

. .  #  encountering  an  exception,  do  this 

else: 

. . .  #  do  this  if  an  exception  did  not  occur 

finally: 

#  do  this  whether  an  exception  has  occurred 
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""^recap  on  presented  topics 


Python  -  a  dynamic  computer  language 

built-in  types:  int,  float,  bool,  complex,  oct,  hex,  big  numbers, 

string,  list,  tuple,  set,  dictionary 

operations:  bitwise,  binary,  unary,  boolean,  conversion 
control  flow  statements: 

if ...  elif ...  else,  continue,  break,  pass,  for,  while 
frequently  used  functions:  dir(),  help<),  range(),  print() 
interactive  programmable  calculator 
programming  paradigms 


-  procedural: 

-  object-oriented: 

-  functional: 
file  operations: 
exceptions: 

June  2,  2008 


def  func():  return 

class,  inheritance,  self,  V  notation 
filterO,  mapO,  reduce(),  lambda 
open(),  read(),  write(),  ck>se(),  ... 
try  ...  except ...  else  ...finally 
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next  topics 


modules  -  creating  and  importing 

-  keywords 

-  cryptography 

-  Internet  &  web  services 

-  markup  language  processing 

-  system  services  &  networking 
scientific  computing 
graphical  user  interface 
extension  and  embedding 
development  environment 
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modules  ... 


import  random 

n  =  random.  randint(1, 10)  #[1,10] 

from  random  import* 
n  =  randint(1,10) 
from  random  import  uniform 

n  =  uniform(1 ,10)  #[1.0 ..  10. 0) 

import  random  as  rand 

n  =  rand.seed(IO.O) 


"'"’“^modules  &  main 

applications— ^ 

#  importing  module  my  utils 

#file:  “myutils. py” 

# _ name_  ==  my  utils 

MAXNUM  =  20 

import  myutils  as  u 

deffact(n): ... 

p  =  u.fact(IO) 

def  search(x): ... 

q  =  u.search(‘xyz’) 
o  =  u.MyClass() 

class  MyClass:  ... 

n  =  u.MAXNUM 

def  test(): ... 

#  running  myutils  application 

#main  application 

python  myutils. py 

if  _name _ = 

# _ name_  =_main_ 

7 _ main 

test() 
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key  words 


^  Internet  &  web  services 


a 

>»  import  webbrowser  as  w 
»>  w.open('http://www. yahoo. com') 

»>  import  urllib  as  u 
»>  f  =  u.urlopen(url) 

»>x  =  f.read() 

»>  f.close() 

»>  u.urlretrieve(url,  filename=‘xy2.htm,) 
Other  libraries:  ftp,  http,  pop,  smtp,  ... 
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system  services 


os,  sys,  threading,  socket, 
interprocess  communications  (IPC), . 

os.getcwdQ,  os.getenv(‘HOME’), ... 
os.path.basename(p),  os.path.isfile(f), ... 
sys.stderr,  sys.stdout,  sys.stdin,  ... 
threading.Thread():  run(),  isAlive(), ... 
socket():  ntohl(n),  gethostname(), ... 

Popen  (IPC):  communicate(),  poll(),  wait(), 
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'"’""""^extension  and  embedding  ^ 


•  extension  -  calling  C/C++  functions  from 
Python  programs 

•  embedding  -  calling  Python  functions  from 
C/C++  programs 

•  open-source  tools: 

-  SWIG  Simplified  Wrapper  &  Interface  Generator 

-  Boost.  Python  C++  and  Python  interoperability 

-  Py  rex  Mixing  Python  &  C  to  generate  extensions 

-  f2py  Fortran  to  Python  interface  generator 

-  http://wiki.python.org/moin/lntegratmgPythonWithOtherLanguages 
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Rnrrxmf Jt 

scientific 

computing  &  visualization^ 

•  math 

•  add-on: 

-  standard  library 

-  SAGE 

-  math 

-  SymPy 

-  symbolic  math 

-  PyChem 

-  multivariate  analysis 

-  NumPy 

-  numerical  Python 

-  SciPy 

-  scientific  Python 

-  PyOpenGL 

-  binding  to  OpenGL 

-  VTK 

-  visual  tool  kit 
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poasm 

•  Freely  available 

-  IDLE  -  comes  with  Python 

-  IPython  -  comes  with  SciPy 

-  DrPython  -  requires  wxPython 

-  Eclipse+PyDEV  -  requires  Java 


•  Commercial  IDE 
-Wing  IDE 
-  Komodo  IDE 
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